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calcium carbonate (PCC) and at least 5 parts hollow sphere plastic pigment parts based on tota J ^J^«n» L P * ferably ' *" 
composition further contains titanium dioxide, A method of making a novel printing paper is also provided. 
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Technical Field brightness, high 

This invention relates to a coating compos.t,on for a novel gn g 
g ,oss printing paper and to a method of manufacturing the novel h.gh gioss pr.nt.ng 

paper. 

Background of the Invention increase 

The use o, * catenate, bo* natural ground and 
bnghtnoss in coating compositions fc panting paper is well Known ,n the an In Europe. 
re C fcve, o, oafcum carbonate are routinely used in coating compos,tion, 
H*Ti el o. ca«um carbons, however, can iead to a varte* o, pnnting , problem 
1 as in* rub * sheet marKing and «ai, picKng. Mos. coating — ^ 
by we W , or iess in an effort .o *- P—«* Pre ^ £Z 

lona.es are aiso used te reduce these printing problems because tine » s 
abraslve ft. ground caldum cartona.es. in addKo, coatings conta,n,ng ^ 
caidum carbonate are generaiiy recced to ma«., Ifchtweig* -ted or 
pac^rs .n .he United States, sire press solutions are formulated for use w,th *y 
cT,s and tend to worsen the phnting probes when used v*h coatings con<a,r»ng 

high levels of calcium carbonate. 

Ho*, sphere plastic pigments are promoted by the manufact « sefuM. 

Tne use o, hoiiow sphere plastic pigment v*h high levels o, calcum carbonate 

"Tis an obiec, o, the invent to provide a pnnting paper ma, e*ibi.s high 
brightness and high gloss coupled with minted printing problems 

„ is still another object of me invention to provide a method of rnanu.ac.unng 

gloss printing paper. 
Summary of the Invention 



30 



Summary or tne invention d 
The invention proves a glossy pM, paper comprising a papa sut^te 

on a, leas, one surface with a layer of coating composition «™ * £ 

- i oarts hollow sphere plastic pigment, parts 
precipitated calcium carbonate and at leas. 5 parts hollo p , tion 

based on 100 parts b, weigh, of totel pigment Preferably «- «-« P 

comprises 80 » 92 parts preapitated caKum carbonate and 6 te 12 parts 
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sphere pias«c pigment. The invent further P^des • 

i iayer - coating — n incudes «-n d^ep, *~ ^ 

less man 6 parts day p, 8 ment Preferably ^ „ 

co.pos.Uon is S.9 ,o 16 3 g,m° <6 to d|ameter „ approx , m a<ef, 

composed of an acrylic styrene copolymer wth ave 0 ^ 

,0 M m an, a v., vok,me of «. - ^^^Vo a^mafe,, ,0 mV a , 
median particle size of approximately 0.6 urn. a surface area PP 



^ng a ,ayer o, coa tt ng ^^^^^ - - 

coating composition oompnsing at least 80 parts pre p 

te as. 6 parts ho„ow sphere p«c pigment, *W me -«d 

calendering the dried coated substrate. The method ma, aiso .ncorp 

coating compositions described. „„, ren t to those skilled in 

Other ejects an, a d vanta g es of the inven^n f^ZZ^ of 
the art from the following detailed desenpfon of preferred 
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inveiiuvii. 

Description of Preferred Embodiments of the Invent™ 

me 0 ,ossy pn*g paper o, the present — - ■ «* * ^ 

- rz r: irr. — - - — ■ - - - 

and at , east 5 parts hollow ^0 ^fZZEZZSS: The 

superior quality characteristics and w* substantially ,mp 

combination provides improved coaUng-ink interaction ^^V^^. 

The resulting printed image has h,gh ,nk gloss. *gh ^ 
The pnnang paper o, me inven«on aiso exh,b«s ^ me subslanMly 
improved runnability and printability of the paper « demonstrated 
eliminated tail picking, marking and scuffing. 

me coating exposition of me invenUon composes a leas. »^ *■ 
PCC and a. .east 5 parts b, weigh, o, hollo* sphere plasuc prgmen.. Examples 
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range of 2:1 to 3:1 . & H company, 

— -^rrrrr- 
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of an acrylic styrene copolymer. 6 parts by 

The coating composition of the .nvention can furthe compn 
weight day. Those sKilled in the an" wil. Know that ^*J«J 
compositions «. decrease the brightness while ^ gloss and 

addi tion of c,ay in the present invention "^~^~J^ the 
o.er final product attributes. The desired « clays include 

entity of day used in ^^^ om Enge ,hard Corporation. 

A-^«^i^^^-^ e furtner comprise natural or 

Preferably, the coating composes of t^r n 
synthetic non-day pigments, alone or .n a mocture. Examp 

— — -rr. rn:^ - - - 

preferably, the nowlay pigment Is titanium too*. An example 

atanlum M is TIONA-A2000. liable trom SO. Chemicals . ^ 

hollow sphere plastic pigment, parts basso by w „ monses 80 to 84 parts 

re^hng high opacity. - mos, preened ^^ZZ^" 

PCC. 6 to 12 parts hollow sphere plastc pigment and to 12P 

parts based by we*h. o. total Pigment ~ -h - J comprises 85 

compost, balancing bom M product ouality °" ^1 ess ^ • 

to 92 parts PCC. 8 to 12 parts hollow sphere plastic pigment and 

«u.niu m dioxide, parts based by weight of total pigment 

The coa«ng composes o. me invent are su« * ^ ^ ^ 
phn 6 ng grades without morons. PracMoners sk, ed " »« ° rt ^ 
composes genera,,, must ba modified for web grades because 
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high temporals involved in web prints Web printing papers tend to have iower 
moisture and more porous coating layers to reduce blistering durtng dr*» 

The coain, compost ot th. invent turner compnses • 
quired tor a» paper coa«ngs. Those s»d in the art w», know 
5 v* starch will decrease bnghtness. I. is preferred to use a latex b,nder 

minimum quar-es o, starch. Latex binders tha, can be used in me ,n,en*on ,nc*de 
aoyllc. styrene-butadiene. styrene-aoylate. urbane, aoylor*. — d ^ 
etc I. is to be understood that these binders are listed by way of example and me 
leased for <* invent are no, IWted to those listed. Preferably, a blend o, *vo 
,0 latex types, styrene-butodiene and styrer»-a«yla.e, is used in me invent™ 
PracMoners skilled in the art know that coating formulations can 
add«,es. such as dyes, fiucescen, bHghte^rs. drspersants. ^enersjubr «*pH 
control agents, etc The use of coating addles is determined y the M *«* 
a«hbutes. I. is to be understood that me invent is not l,m»ed to the 

" •T^TL-. of me invent is ob«ned by convent papem-ng 
technique's using any papermaking r,be,s. Preferably, me * 
wood.ee. Those skilled in me art - understand ma. f,na, product «*. es a 
pro ducMty factors will determine me particular mixture o, papermakrng .bars used. 
20 addition, me substrate is preferably sized with a starch precoat. 

The coa«n, composition of me ,nven«on can be appltod by a vane* on «M 
technologies. Examples o, coa«ng applicants include ben, blade, beve b^-od. 
hor, Jll, crtain coatttg. a, knife e,c. Praters sk»,ed m m. ar, -I know ma, me 
invent is not Bmitod to mese technique, In ad»n. mose sWIed ,n me art know ma 
2S lir,ca 0 ons to me rheoiogy o, me coa^ compositions o, me invent t* be 
necessary depending on me coating technique employed. „, _ . m<!ntion is 

The most preferred method o, applying me caaBng composite o me .venton 
with a ben, blade coater at a dned coa, weight o, 8.9 to 16.3 *rf <« » « «*™ 
per side. The invent*, however, includes paper products coated « «* ™ ~ " 
» L as producu doubled on one or bom sides. Prac*«one« s»e n the a« - 
know ma, bom me rheoiogy and applied coat weights - vary d 
product attributes desired. In additto, me coatin, openrton can be ,n a continuous 
line operation with the papermaking operation. 
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The invention inciudes the finishing step of calendering the dried coated paper. The 
method of calendering the paper of the invention is not restrictive. The paper can be 
calendered as a separate step, on a stand alone calender or supercaiender, or can be 
caiendered in a continuous in-line operation with the papermaking operation and/or the 
coating operation. 

The foilowing examples illustrate the invention and enable those skilled .n the art to 
understand the invention. It shall be understood that the invention is not limited to the 
particular examples given below. Unless otherwise stated, all parts and percentages are 

by weight. 

Table 1 lists the formulations and final product attributes of both invenfton and 
comparative examples. Examples 1 through 5 il.ustrate the present invention. Examples 
C1 through C3 are listed for comparison. All coating compositions were m.xed .n 
.aborato* size batches, with a final coating solids of 58-60%. Bodystock with a bas,s 
weight of 71.0 g/m> (48 lb/3300 ft 2 ) was coated on one side with each coating. The final 
coat weight was approximately 14.8 g/m* (10 lb/3300 ft 2 ). The coated and dned 
samples were calendered in a laboratory calender, through one nip at high temperature 
and pressure. The tests were performed after the samples had conditioned for 24 hours 
in a constant humidity of 50%. 

Table 1 

2 ' _ 



1 



Formulations; 

PCC 

Hollow sphere 
plastic pigment 



TiQ 2 



Clay 



Ground 
Calcium 
Carbonate 



Properties: 

Brightness 

75° Paper 
Gloss 
20° Ink Gloss 

Microgloss 



11 



92.8 


94.0 


93.8 


92.0 


91.3 


93.5 


94.4 


86.3 


80.7 


76.0 ' 


81.0 


81.0 


73.1 


50.0 


50.0 


81.1 


66.0 


69.0 


68.5 


73.0 ' 


57.3 


30.4 


28.0 


60.5 


273 


I 272 


270 


320 


400 


189 


230 


505 
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Microgloss is a measure of point to point variation in gloss, which relates to image 
quality. It is measured using a 1.5 mm microgloss head in. the Tobias Mottle tester. The 
lower the value, the more uniform the gloss of the surface. 

The embodiments of the invention illustrated by the examples balance the des.red 
final product attributes of high brightness, high paper gloss, high ink gloss and low 

microgloss. . 

While the preferred forms of the invention have been described and illustrated ,n the 
examples, variations will be apparent to those skilled in the art. The invention .s not 
,imited to these embodiments and modifications may be made without departng from 
the spirit of the invention or the scope of the appended claims. 

It is claimed: 
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Claims 



1. 



25 



2. 



3. 



4. 



A glossy printing paper with improved printability comprising a paper substrate 
coated on at least one surface with a top layer of coating compos.t,on 
comprising at least 80 parts precipitated calcium carbonate and at least 5 parts 
hollow sphere plastic pigment, parts based on 100 parts by weight of total 

pigment. 

A glossy printing paper according to claim 1 wherein the coating composition 
comprises 80 to 92 parts precipitated calcium carbonate and 6 to 12 parts 
hollow sphere plastic pigment, parts based on 100 parts by weight of total 
pigment. 

A glossy printing paper according to claims 1 or 2 wherein the coating 
composition further comprises other natural or synthetic non-clay pigments. 
A glossy printing paper according to claim 3 wherein at least one of the other 
1 5 natural or synthetic non-clay pigments is titanium dioxide. 

A glossy printing paper according to claim 4 wherein the coating composition 
comprises 80 to 84 parts precipitated calcium carbonate. 6 to 12 parts hollow 
sphere plastic pigment and 9 to 12 parts titanium dioxide, parts based on 100 
parts by weight of total pigment. 

A glossy printing paper according to claim 4 wherein the coating composition 
comprises 85 to 92 parts precipitated calcium carbonate. 8 to 12 parts hollow 
sphere plastic pigment and less than 6 parts titanium dioxide, parts based on 
100 parts by weight of total pigment. 

A glossy printing paper according to claims 1 or 2 wherein the dried coat weight 
of said layer of coating composition is 6 to 11 lb/3300 ft 2 . 
A glossy printing paper according to claims 1 or 2 wherein the hollow sphere 
plastic pigment has an average diameter of approximately 1.0 pm and a vo,d 
volume of approximately 55%. 

A glossy printing paper according to claims 1 or 2 wherein the ho.low sphere 
plastic pigment is composed of an acrylic styrene copolymer. 



5. 



20 6. 



7. 



9. 
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10. A glossy printing paper according to claims 1 or 2 wherein the precipitated 
calcium carbonate has a median particle size of approximately 0.6 urn and a 
surface area of approximately 10 m /g. 

11. A glossy printing paper according to claims 1 or 2 wherein the precipitated 
5 calcium carbonate has an aspect ratio range of 2: 1 to 3:1 . 

12. A glossy printing paper with improved printability comprising a paper substrate 
coated on at least one surface with a top layer of coating composition 
comprising at least 80 parts precipitated calcium carbonate, at least 5 parts 
hollow sphere plastic pigment and less than 6 parts clay, parts based on 100 

10 parts by weight of total pigment. 

13. A glossy printing paper according to claim 12 wherein the coating composition 
comprises 80 to 92 parts precipitated calcium carbonate and 6 to 12 parts 
hollow sphere plastic pigment, parts based on 100 parts by weight of total 
pigment. 

15 14. A glossy printing paper according to claims 12 or 13 wherein the coating 

composition further comprises other natural or synthetic non-clay pigments. 

15. A glossy printing paper according to claim 14 wherein at least one of the other 
natural or synthetic non-clay pigments is titanium dioxide. 

16. A glossy printing paper according to claims 12 or 13 wherein the dried coat 
20 weight of said layer of coating composition is 6 to 1 1 lb/3300 ft 2 . 

17. A glossy printing paper according to claims 12 or 13 wherein the hollow sphere 
plastic pigment has an average diameter of approximately 1.0 urn and a void 
volume of approximately 55%. 

18. A glossy printing paper according to claims 12 or 13 wherein the hollow sphere 
25 plastic pigment is composed of an acrylic styrene copolymer. 

19. A glossy printing paper according to claims 12 or 13 wherein the precipitated 
calcium carbonate has a median particle size of approximately 0.6 urn and a 
surface area of approximately 10 m /g. 

20. A glossy printing paper according to claims 12 or 13 wherein the precipitated 
30 calcium carbonate has an aspect ratio range of 2:1 to 3:1. 
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21 . A method of making a glossy printing paper with improved printability by 

a. applying a top layer of coating composition to at least one surface of a paper 
substrate, the coating composition comprising at least 80 parts precipitated 
calcium carbonate and at least 5 parts hollow sphere plastic pigment, parts 

5 based on 1 00 parts by weight of total pigment, 

b. drying the coated substrate, and 

c. calendering the dried coated substrate. 

22. A method of making a glossy printing paper according to claim 21 wherein the 
coating composition comprises 80 to 92 parts precipitated calcium carbonate 

10 and 6 to 12 parts hollow sphere plastic pigment, parts based on 100 parts by 

weight of total pigment particles. 

23. A method of making a glossy printing paper according to claims 21 or 22 
wherein the coating composition further comprises other natural or synthetic 
non-clay pigments. 

A method of making a glossy printing paper according to claim 23 wherein at 
least one of the other natural or synthetic non-clay pigments is titanium dioxide. 

25. A method of making a glossy printing paper according to claim 24 wherein the 
coating composition comprises 80 to 84 parts precipitated calcium carbonate, 6 
to 12 parts hollow sphere plastic pigment and 9 to 12 parts titanium dioxide, 

20 parts based on 100 parts by weight of total pigment. 

26. A method of making a glossy printing paper according to claim 24 wherein the 
coating composition comprises 85 to 92 parts precipitated calcium carbonate, 8 
to 1 2 parts hollow sphere plastic pigment and less than 6 parts titanium dioxide, 
parts based on 100 parts by weight of total pigment. 

25 27. A method of making a glossy printing paper with improved printability by 

a. applying a top layer of coating composition to at least one surface of a paper 
substrate, the coating composition comprising at least 80 parts precipitated 
calcium carbonate, at least 5 parts hollow sphere plastic pigment and less than 
6 parts clay, parts based on 100 parts by weight of total pigment, 

30 b. drying the coated substrate, and 

c. calendering the dried coated substrate. 



15 24. 
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28. A method of making a glossy printing paper according to claim 27 wherein the 
coating composition comprises 80 to 92 parts precipitated calcium carbonate 
and 6 to 12 parts hollow sphere plastic pigment, parts based on 100 parts by 
weight of total pigment. 

29. A method of making a glossy printing paper according to claims 27 or 28 
wherein the coating composition further comprises other natural or synthetic 
non-clay pigments. 

30. A method of making a glossy printing paper according to claim 29 wherein at 
least one of the other natural or synthetic non-clay pigments is titanium dioxide. 
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